It has been suggested that the fetal adrenal gland plays the main role in the production of deoxycorticosterone (DOC) and deoxycorticosterone sulfate and is most responsible for the large amount of these steroids in early neonatal blood (Scheitzer et al., 1969; Klein et al., 1972 Klein et al., , 1973 Sippell et al., 1978) . In the fetal adrenal gland, high sulfotransferase activity is present Wengel 1964 Wengel , 1966 . Some investigators observed in vitro, using previable fetus or fetal adrenal tissue perfused with labeled progesterone, that DOC sulfate was formed from progesterone at the adrenal gland (Bird et al., 1965; Klein etal., 1965) . However, recent in vitro studies have demonstrated that steroid 21-hydroxylase and 21-hy-droxy-steroid sulfotransferase are present in extraadrenal tissues (Ottoson et al., 1984; Winkel et al., 1980; Casey et al., 1983; Casey et al., 1981) . Extraadrenal production as the main site of these steroids was suggested by many authors (Pakravan et al., 1974; Dorr et al., 1986; Parker et al., 1983 b; Craig et al., 1980) . However, Voutilainen and Miller showed that P450c21 mRNA from fetal tissues was detected only in the adrenal gland (Voutilainen R. and W. L. Miller, 1986) . The origin of these steroids in the early neonatal period is still controverted.
In order to answer these questions, this study was conducted to determine the levels of DOC, DOC sulfate, progesterone, cortisol (F), corticosterone (B), 18-hydroxycorticosterone (180H-DOC) and 17(3-estradiol (E2) using serum immediately taken from normal neonates by RIA following separation on HPLC, and to follow the quantitative changes in these steroids and to analyze the mutual correlation of these steroids during the neonatal period. If the DOC and DOC sulfate were reduced proportionalely to the progesterone, they would be formed at the extraadrenal sites. 2) Serum steroid measurement Each sample (0.3-0.5ml serum) was mixed with dexamethasone (DEX) and [1, 2-3H] DOC sulfate as the internal standards prior to extraction with a Sep-Pak C18 cartridge. The serum sample was washed with 4 ml of distilled water and the steroid fraction was eluted with 2ml of acetone. The solvent was mixed with 1ml of sodium acetate buffer (0.1M, pH5.0) and extracted twice with diethyl ether (3ml).
The ether extract contained less than 5% of DOC sulfate, whereas the residue had less than 1% of nonconjugated DOC. The ether extract was evaporated under a stream of nitrogen gas. 
Results
Changes in the levels of serum steroids in early neonatal period ( (Fujieda et al., 1982; Voutilainen et al., 1979 serum DOC and F (Magyar et al., 1981) . On the other hand, both serum DOC and DOC sulfate had a positive correlation with serum F during the early neonatal period. These results suggested that the adrenal gland was playing the main role as the production site of DOC and DOC sulfate to replace the extraadrenal sites after delivery.
The serum concentration of DOC decreased to the adult levels by 16 hrs after birth. Thereafter, the main production site of serum DOC could be in the adrenal gland.
In contrast to DOC, the serum concentration of DOC sulfate was maintained much higher than the adult one. It has to be considered that conjugated steroids have a slow metabolic clearance rate (Guerami et al., 1983) . It is hard to determine precisely how adrenal glands produced DOC sulfate at 6 days after birth. However, it is remarkable that the serum DOC sulfate concentrations were high through the entire early neonatal period. DOC sulfate has a mineralocorticoid action when it hydrolyzes to DOC at local sites such as the aorta and kidney. DOC sulfate would therefore be an important steroid to consider with regard to electrolyte and water-balance in this period.
In conclusion, the author suggests that in the fetus serum DOC and DOC sulfate are mainly produced at extraadrenal sites and after birth, these steroids begin to be produced at adrenal glands. 
